In 2007 the Spanish National Institute of Statistics modified the methodological approach to the Survey of Income and Living Conditions and included an estimate of Imputed Rent. It removes one of the main criticisms of Spanish poverty studies since this variable is associated with home ownership, and because more than 80% of Spanish families are homeowners, its exclusion biased the estimates of the size of Spain's poor population and poverty intensity. We estimate a Heckman model with a selection equation in which the dependent variable is the probability of being poor, and a truncated regression to explain poverty intensity. Our findings have at least two economic policy implications: Spanish social policy against poverty should take into account geographical differences but, at the same time, should consider Imputed Rent. Without this variable efforts should concentrate in Spanish less developed regions and rural areas, but if we include it poverty increases in urban population. The article has also reveals that most retired people cannot be considered poor if we take into account wealth (imputed rent included) instead of current income (pension).
Introduction
Poverty has always been an important area of study in Spanish Economic Science. From Plan [1] to Calvo and Sánchez [2] , many authors have analyzed family income to assess the number and characteristics of poor people in Spain. Very different results emerge, as summarized in Table 7 .
The main criticism of Spanish poverty studies stems from the calculation of household income. Until 2007, the Spanish Statistics on Income and Living Conditions (SILC) did not include an estimate of Imputed Rent (IMRENT) (INE [3] ). This variable is associated with home ownership, and because more than 80% of Spanish families are homeowners, its exclusion biases the results. (Sánchez [4] obtains that without taking into account IMRENT 60% of Spanish poor are house owners with their house already paid. Their relative contribution to poverty reaches 1.9 (reference value = 1)). In fact, Calvo and Sánchez [2] show that the characteristics of Spain's poor population change dramatically depending on whether Imputed Rent is considered. (In this paper we conduct a descriptive analysis comparing the situation of different household's classifications depending on the inclusion or not of IMRENT. At the same time we estimate a probit model to calculate the probability of leaving poverty when the variable is considered. The results show the relevance of this proxy to households' wealth since its incorporation changes the profile of Spanish poor: if we do not consider it, most people older than 65 are under the poverty line, especially women. But if we include it, a big share of widows and retired people rise above the poverty line. We also obtain a positive effect of being a home owner or paying a mortgage).
The Spanish National Institute of Statistics (INE) modified the methodological approach to SILC in 2007 and included, for the first time, an estimate of Imputed Rent. This made it possible to compare the characteristics of the Spanish poor using the traditional methodology, (without this variable), with a new approach (incorporating it).
As Amartya Sen [5] points out, there are at least, two different problems in poverty measurement: firstly we need to identify the share of the population that could be classified as poor. That requires us to define a criterion, usually the poverty line, to separate poor people from the rest of the population. Secondly, we need to analyze the situation of people who fall under that threshold. The methodology we follow in this article considers these two strategies. In doing so, we select the family, or more accurately, the household as the analysis unit. Secondly, we work with a poverty line obtained from an economic variable, the income per unit of equivalent consumption (IUEC), using European criteria. To work out IUEC we employ modified OECD equivalence scales and we establish the poverty line as 60% of IUEC median. Additionally, income is calculated in two ways: with and without Imputed Rent. Thirdly, we analyze the characteristics and situation of people under the poverty line.
To jointly study the determinants of being under the poverty line and the characteristics of the poor, we estimate a Heckman model that includes two equations. In the first equation-the selection equation-we test the variables that explain if a family can be considered poor or not. The second equation is the truncated regression where the explained variable is the distance from the household's IUEC to the poverty line with family variables defining the characteristics of the poor population and poverty intensity.
The article is structured as follows: Section 2 describes the data we have employed and the methodology applied to calculate the household income per unit of equivalent consumption. Section 3 establishes the main characteristics of Spanish poor and calculates some poverty indexes for Autonomous Communities. Section 4 discusses the model. Section 5 estimates a Heckman model for both cases, with and without IMRENT and comments on the results. The final sections offer the conclusions and a discussion about some social policy implications. Income and Living Conditions (EU-SILC). Its main goal is to provide a reference source on comparative statistics on the distribution of income and social exclusion in the European environment. EU-SILC is a systematic production of Community statistics on income and living conditions that include transversal and longitudinal data that are comparable and updated on income, the level and composition of poverty and social exclusion, on a national and European level. There is no obligation of using a specific model, but the response must provide certain transversal and longitudinal information using the instruments each Member State considers appropriate.
Data
Although the data refer to both the transversal and longitudinal dimension, priority is granted to the production of high-quality transversal data as regards punctuality and comparability. The longitudinal component allows the survey to follow the same persons over a period of time, studying the changes produced in their lives when the conditions and socioeconomic policies are modified, and how they react to these changes. Since the efficiency of the political measures is very influenced by the manner in which the interested parties react to them, the SILC will provide extremely relevant information on the effects of the socioeconomic policies in the framework of the Single Market.
The LCS is a "Rotating Panel" survey. That is to say, since it is a panel it investigates the same units over the years. In the LCS, the panel units are only investigated for four years. The sample is composed by 4 panel subsamples. Therefore, every year, one is replaced by a new subsample. Each of the subsamples will remain in the survey for four years, after this period it is replaced by another subsample.
The survey uses the census definition given for a family dwelling, considering the census section as the primary census section sample and the main family dwelling as the last sample unit. Initially, the selected sample includes all private households resident in the main family dwellings selected.
After selecting a target population, and considering that persons live in dwellings composing private or group households (or reside in institutions), monitoring is performed via households, since as well as there being information on them for their location, they will also be considered study units, as the survey does not only study the behaviour of the individuals specifically, but also the behaviour of the households as a whole. The first stage units are grouped into strata in agreement with the size of the municipality to which the section belongs.
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The following strata are considered.
(i) Stratum 0: Municipalities with more than 500.000 inhabitants.
(ii) Stratum 1: Province capital municipality (except the previous ones).
(iii) Stratum 2: Municipalities with more than 100,000 inhabitants (except the previous ones).
(iv) Stratum 3: Municipalities from 50,000 to 100,000 inhabitants (except the previous ones).
(v) Stratum 4: Municipalities from 20,000 to 50,000 inhabitants (except the previous ones).
(vi) Stratum 5: Municipalities with 10,000 to 20,000 inhabitants.
(vii) Stratum 6: Municipalities with less than 10,000 inhabitants.
For each Autonomous Community, an independent sample that represents it is designed, due to one of the objectives of the survey being to facilitate data. In order to achieve the goals set out for the survey to provide estimates with an acceptable level of reliability on a national and Autonomous Community level, the sample selected includes 16,000 dwellings distributed in 2,000 census sections. The sample is distributed between Autonomous Communities assigning a portion uniformly and another in proportion to the size of the Community. The uniform part corresponds to approximately 40% of the sections. The most important methodological change INE introduced in the 2007 LCS was to take into account Imputed Rent. This variable refers to the value that would be attributed to any household that did not declare it paid a complete rent, whether the family is occupant-owner, lives in a house rented at a price lower than market price, or occupies the house free of charge. This Imputed Rent is only calculated for homes-and other associated places such as garages-used as the main residence.
The value attributed is obtained from the market rental paid for a similar home, taking into account several points: if the home is rented below market price, then the rent actually paid is subtracted. If the tenant receives any Administration or economic aid, it is subtracted. If the family is the owner, we deduct any Administration or economic aid as well as maintenance or renovation expenditures. As for the market rental, it is the amount that should be paid for an unfurnished home in the private market without including home expenses.
Imputed Rent adds to other revenues to obtain total family's income. (In Calvo et al. [6] total household income as well as income per unit of equivalent consumption without Imputed Income are worked out. Sánchez [4] calculates personal income with and without IMRENT.) In order to calculate the income per unit of equivalent consumption, we divide total family's income by the number of members of the household using modified OECD equivalence scales. Its formula is
where e h is the equivalent scale, a h the number of adults in household h, and m h the number of children under 16 years. We define the poverty line following EUROSTAT criterion as 60% of the median of IUEC. Therefore, those families whose income per unit of equivalent consumption is under the 60% of the distributional median are classified as poor households. The results for the Spanish population are summarized in Table 1 .
As we can see in Table 1 , incorporation of IMRENT leads to a reduction in the size of the Spanish poor population. If we do not consider this variable, the share of poor households rises to 20%, with more than 3 million families under the poverty line. If we include Imputed Rent, the proportion of the households living in poverty drops to 14% and the total number of households with IUEC smaller than 60% of the median decreases by almost one million.
In fact, incorporation of IMRENT creates changes in two directions: some households move from being poor when we do not consider this variable to being over the poverty line when we include it, and visa versa. The other question related to the measurement of poverty we mentioned in the Introduction is the situation of people under the poverty line. Because that threshold changes when we introduce IMRENT, as we have seen in Tables 1 and 2 , it is logical that the characteristics of Spanish poor households also change. Table 3 classifies the poor into four groups depending on poverty intensity: those close to poverty line-between 45% and 60% of the median-are the social precariousness, moderate poverty contains Spanish poor households with an Income per Unit of Equivalent Consumption between 44% and 30%, severe poverty includes those households with IUEC between 29 and 15%, and extreme poverty take into account of those with less than 15%.
As we see in Table 3 , the inclusion of IMRENT not only reduces the number of Spanish poor, but also changes the distribution of that population. The share of people in extreme poverty decreases by more than two percentage points from 4.3% to 2.1% and the population close to the poverty line increases from 56.3% to 63.9%. These two results are very relevant: more than one-half of Spain's poor are very close to the "threshold" of overcoming poverty with a relative small effort. On the other side, the introduction of IMRENT reduces to 47,000 the number of households that are far away from the poverty line.
Poverty Indexes by Autonomous Communities.
We have thought that it should be interesting to briefly analyze the very heterogeneous situation of Spanish poverty depending on the Spanish Autonomous Community the household sited, since location will be a relevant variable in the estimation of next sections. Therefore, we have calculated the following indexes.
(1) Head count ratio (H): defined as the share of poor people (q, number of people under poverty line) in the population (n).
This is the principal measure used in poverty studies because of its simplicity. Nevertheless, it is not sensitive to the degree of poverty. In fact, it is independent of the poor distribution (2) Income gap ratio (I), calculated as
where z is poverty line, y 1 . . . y q are households incomes per unit of equivalent consumption under the poverty line, and μ p is the mean of those incomes. This index complements H. It is not sensitive to the share poor people represent in total population, just the contrary of H.
(3) Poverty gap ratio (HI):
Combination of H and I, it takes into account at the same time the share of poor people in the population and the degree of poverty. It measures the necessary amount of income to position all the poor on poverty line, divided by the product of total population by the poverty line (nz). 
where now N is Spanish population, n i are the inhabitants of the ith Spanish Autonomous Community, I i is the income gap ratio for the same Community, and I is the Spanish income gap ratio.
(5) Relative Contribution to Poverty (CRI):
with I i the income gap ratio in the ith Community and I the 
a combination of Head Count Ratio (H), Income Gap Ratio (I), and Gini's coefficient (G). Sen [5] was looking for a poverty index observing three axioms: (a) it only depends on poor households' incomes, meaning that the income of nonpoor people and its changes do not affect the index; (b) it increases when the poor's income decreases; and (c) it is sensitive to changes in poor people's distribution. H and I satisfy the first axiom; I satisfy the second one but not H; and neither I nor H satisfies the third. On the contrary, a measure of inequality, Gini's coefficient, satisfies all of them. Therefore, Sen Index includes information about the poor, poverty intensity, and a measure of inequality between poor households, since Gini's coefficient is worked out taking only into account people under poverty line. 
These indexes consider the relative importance of income distance to poverty line. They weight poverty deficits. Those weights depend on the household's income distance to poverty line. α is known as poverty aversion parameter and the bigger this parameter more relevance is attributed to poorest families. If α = 1, the FGT index is identical to H; If α = 2, it is HI; If α = 3, the expression is
with CV being the poor's variation coefficient. Finally, if α = 4, the correspondent index is
It is employed when the researcher wants to emphasize the relevance of the poorest. 
μ is the geometric mean of income per unit of equivalent consumption. This index considers information about the share of poor on total population along with an aggregated measure of poverty degree. The value of the index rises with poor people's income distance to poverty threshold (there is a positive relationship between index value and the distance).
The results are included in Tables 4 and 5 .
The Proposed Model
As we have observed in previous sections, the introduction of IMRENT alters the estimated size of Spain's poor population and poverty intensity. This leads to two questions:
(i) what characteristics define Spanish poor households and do they change when we introduce IMRENT?
(ii) what households' features can explain the intensity of Spanish poverty? and again, do the features change with the inclusion of IMRENT?
In order to answer those questions and assess the determinants of being under the poverty line and poverty intensity, we propose a Heckman model. It jointly estimates two equations: a selection equation in which the dependent variable is the probability of being under the poverty linequestion one-and a truncated regression where explained variable is the distance from the household's IUEC to poverty line-question two. Explanatory variables are the household's characteristics.
The independent variables included in the study are the following: (A descriptive analysis of Spanish poor depending on IMRENT and household's characteristics can be found in Calvo and Sánchez [2] .) (i) Location characteristics. We incorporate a dummy variable for each Spanish Autonomous Community (17) . We also include three dummy variables depending on the size of the town in which the household resides: densely, (Population density larger than 500 inhabitants per Km 2 and total population bigger than 50.000 inhabitants.) medium ( Population density larger than 100 inhabitants per Km 2 and total population smaller than 50.000 inhabitants. This is the reference group variable.), and sparsely populated areas.
(ii) Socioeconomic characteristics, including the following.
(a) The dependent variables, as we have said, are two: for the selection equation we include a dummy taking value 1 if the household is under poverty line and 0 otherwise, and for the truncated regression, the variable is the difference between household's IUEC and the poverty line (In the case of the estimation without IMRENT the calculus is VAR2 = 7, 140 − IUEC i where i denotes the household. For the other case, with IMRENT, the variable is calculated as VAR3 = 8, 834 − IUEC i .). Table 6 summarizes the results for the estimates with and without IMRENT. We employ the same variables for both equations.
Estimation Results
The first result we can observe in Table 6 is the interrelationship between the selection equation and the outcome equation given the Wald test rejection of the independence between of the two equations. Second, most of the signs on the coefficients are unaffected by the inclusion of IMRENT. The probability of being poor increases with the number of household members; for families living in Extremadura, Castilla and León, Castilla-La Mancha Andalucía, Canary Islands, Murcia and Ceuta and Melilla, or in a sparsely populated areas; for households with all its members unemployed or not working; for women younger than 30 living alone; for households with two adults with children or 1 adult and 1 child. On the other hand, the probability of being under the poverty line decreases for households in Cantabria, the Basque Country, Navarre, Madrid, Catalonia, Aragón, Balearic Islands, or Asturias; households in densely populated cities; households in which members have jobs; and for households with homeowners, with or without a mortgage.
In the truncated regression, the intensity of poverty (measured by the distance between the poverty line and household income per unit of equivalent consumption) increases with the number of household members; is higher for households in the Basque Country, Aragón, Balearic Islands, Castilla and León, Murcia, Ceuta and Melilla; higher for households with all its members unemployed; higher for men and women younger than 30 and for adults with children. On the other side, intensity of poverty is moderated for households in Asturias, Castilla-La Mancha, Andalucía, Canary Islands; households living in a densely or sparsely populated area; with all its members not working; with a woman older than 65, two adults one of them older than 65, or two adults with children and home ownership.
The introduction of IMRENT changes the signs of several variables. Households comprised of a man or a woman older than 65 living alone increases the probability of being under the poverty line if we do not take into account Imputed Rent, but decreases the probability of poverty if we include it. The same happens with the variable "other type of rented houses". In the case of poverty intensity the effect of some Autonomous Communities change their sign, moving from a negative effect to a positive one. This is the case with Navarre, Madrid, and Catalonia. The same pattern follows for the effects of belonging to a household with all its members employed and living alone and being more than 65 years old. The sign changes from positive to negative for households in Extremadura and for other types of rented houses.
Conclusions
The main criticism of Spanish poverty studies is the household income calculation. Until 2007, the Spanish Statistics on Income and Living Conditions did not include estimates of house property income (IMRENT) and because more than 80% of Spanish families are homeowners, its exclusion likely biases the results. In 2007, the Spanish National Institute of Statistics modified the methodological approach to the SILC and included an estimate of Imputed Rent.
As we have demonstrated, the introduction of IMRENT alters estimate of the size of Spain's poor population and poverty intensity. We have set out two questions related to the introduction of Imputed Rent: does the introduction or IMRENT change the characteristics that determine the probability of being poor? Does the introduction of IMRENT change the household attributes that explain the intensity of poverty in Spain? T-ratios within parenthesis. All the estimates are significant at 99%.
In order to answer those questions we proposed a Heckman model. It jointly estimates two equations: a selection equation in which the dependent variable is the probability of being under the poverty line, and a truncated regression where the explained variable is the distance from household's IUEC to poverty line.
The results show that the Heckman model is a good approach because both equations are interrelated. At the same time, we also observe that some characteristics change when we introduce IMRENT, especially those related to Autonomous Communities and the size of the community in which the household is located. But perhaps one of the most important differences is related to age: if we do not consider Imputed Rent, the probability of being under the poverty line increases with age, and most retired people and widows-those being more than 65 years old-can be classified as poor. On the other hand, if we do we take IMRENT into account, living alone and being elderly decrease the probability of being poor.
Policy Implications of the Study
Our findings have at least two economic policy implications: one is related to location heterogeneity and the second one concerns aged people.
Spanish social policy against poverty should take into account geographical differences but, at the same time, should consider imputed rent. Without this last variable, efforts should concentrate in Spanish less developed regions and rural areas. But if we include it, poverty increases in urban population. Therefore, new poverty studies should be developed taking into consideration regional heterogeneity and imputed rent in order to define poverty fight policy.
The paper has also revealed that most retired people cannot be considered poor if we take into account wealth (imputed rent included) instead of current income (pension). This has some implications in social policy.
Spain is confronting the challenges associated with financing its Public Pensions' System since its situation is not sustainable in the future. Spanish pensions' system is contributive, so people who are working today pay the pensions of retirees with their contributions to the Social Security System. At the same time, social policy applied for successive governments has supported the idea of guaranteeing retired people living conditions with their pensions.
This system works when occupied people are more than retired ones. But with an unemployment rate of 20 percent and more than 8 million retirees, the situation is unbearable. It is not possible to finance too many people living too longmost people live more than 20 years after retirement age-in the actual crisis and in the future.
The article proposes a line of study: taking into account not only current income but wealth (Imputed Rent) when assessing the adequacy of retirement pensions. This policy Evolution of poverty and inequality.
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